










































































































関 数 関 係
(関 数)
関 数 の 考 え 方
(対応・変化の見方)












































今   (二
つの数量の集合)  
命   (二
つの集合)









































は)単元の指導計画  (総時数 4時間)
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指 導 の 段 階 と ね ら い 指導上の留意点と評価の観点
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可  I I I
関1(a)～(C)のグラフに誤りがあれば正せ。
































































































































































































































































































































































































① 先生から,担任の生徒への対応 (  )
② 生徒から,担任の先生への対応 (  )
12)1辺の長さがX clnのひし形の面積をycドとするとき, Xからyへの対応 (  )
① ある人が,50円切手1枚と,20円切手をX枚買ったとき,支払った金をy円とする。この
とき, Xからyへの対応 (  )
は)X=(2, 3, 4, 5}と,Y三(8,15)で, yはXの倍数であるという関係があると
き, Xからyへの対応 (  )
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(5)A町のある日の時刻X時の気温をy度とするとき, Xからyへの対応  (  )
調査2 つぎの式で表される関数のなかから, y=3X+4で表される関数と同じものを選べ。
ただし,式中の文字は,すべての実数とする。









(  ①  )
(きまればきまる)
(Xは変わる )
→ ( 2つの集合 )
→ ( ②  )
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On the Fundamental Thinking of the Teaching of ttSets and FunctiOns"
and ltS Practical Tcaching in a Lover Secondary Scho01
Sh5z6 SASADA and Sanae KURODA
In the recent revision Of the cOurse of study,the system of the teaching Of functions in a lower secondary
school has been greatly changed. It was treated′少夕ηο万 (ie,frOni the general to the particular)in the
previous course of study publishёd in 1969  But in the new and revised cOurse of study,it comes to be
treated α ο´Sチ¢″クOπ (ie frO■l the particular to the general)and a high value is put on the pupils' cOntact
with phe,omena  This change is reasonable, when it is viewed froni the deve10pment Of the notion of
functiOns,and frona the fact that functions are closely connected with actual phenOmena The change
of the system natura■y req ires that Of the treatment of teaching cOntents So the important points
of its treatment in the new system are as foHowsi
(1)hoM′to faniliarize the pup■s with the views and concepts of variables and correspondence by making
them examine the phenomena carefuHy.
(2)hoヽv to make the pupils understand the meaning of univalent correspOndence between the tvo sets by
generalizing the functional relation they learned in relation to cOncrete phenomena
And the present study is focussed on the above(2)and iS abOut the practical teaching based on the
foHoMring fundamental thinking
l. The fundamental thinking abOut the teaching Ofぞ亀ets and functiOns"
(1)The aims of teaching
This unit is the concluding step ofthe teaching of functiOns in a lower secondary school,and the chief
airns are as follows:
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(a) to rnake the pupils understand the new and extended lneaning of functions by re‐considering,frOm
the point Of view of sets, functiOnal relations which have been cOnsidered in relation to concrete
phenomena.
(b) to enable the pupils to grasp nOt Only the relation of two quantities that vary keeping pace、vith
each other but also many other phenOmena as the objects of functiOns.
(2) The pattern of the procedure of teaching and the main points of teaching     サ
In this unit the main points of teaching are,first,to rnake the pupils forna the notiOn of the function
fro■ュthe point of view of sets by taking up some cases of the relation iof twO quantities that vary
keeping pace、vith each Other、Thich they have been learning since the seventh grade and by making
such an examination Ofthem as mentioned below in a diagra■1,and,s cond y,to m ke the■l recogn ze
the pOssibility of grasping rnany phenomena as the object of functiOns by this extension of the rneaning
of functiOns  That is to say,the main parts of the procedure of teaching in this unit are shown as
follOws,and the present writers set great impOrtance on teaching Of the steps Sho、vn by tarrow'
tl)Abstraction
(2) Cenerallzation







2. The problems and the focuses of the present study
ln the diagram of the procedure of teaching given above,the way of the teaching in the steps of(2),and
of(4)and(5)iS moSt important,and is also the subiectS Of the present study.
In order to solve the problems mentioned above the focuses are put on the fonowing pOints in the present
study:
(a) the prOpriety of the pattern of the procedure of teaching and that of the illaportant points of teaching
(b) the selection of better teaching materials,
(C) the treatment of the diagram and the symbols of the functions for substantiating abstract tfunctions'
(d) the device and imprOvement of the teaching method and its appropriate teaching tools
The phenonena
CTwO quantities that vary teep
―ing pace with each other)
Functional relation
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3. Practical teaching
On the basis of the fundamental thinking rnentioned below l above,this unit was divided into four school
hours,and the plan for teaching was made in detail. The practical teaching was attempted twice,in 1977
and in 1978  For the precise evaluation Of this,thro investigations were made before and after it lt was
tried on the puplls lnentioned beloMた
*  In 1977,the ninth grade of the LoMrer Secondary School Attached to the University of Tottori
*  In 1978,the eighth grade of the LOwer Secondary School Attached tO the X」niversity of Tottori.
4.  The summary Of the results
The results of the practical teaching are as fonows:
(1) The pupils were interested in the wh01e procedure of teaching, and they learned eaFneStly.  The
results of the investigations before and after the practical teaching and the atmosphere of the classes
shoⅥred that the expected results had been achieved  Both the pupils'understanding of the materials
given to them and the fixity of learning、vere c nside ably high  TherefOre it may be said that the
writers'plan IIas proved to be appropriate for the teaching of tsets and functions'in a lower secondary
school and that the teaching materials given tO the pupils were effective in deepening their
understanding
(2) In every step (1)―(5)Of the prOcedure of teaching, the pupils had a conscious experience of
mathematical thinking,such as ideas of abstractiOn,generalization,extension,and integration,etc,by
learning the fOcussed materials. This seemed to help theni to understand the neccssity and efficiency
of the extension of the rneaning of functions,and at the same tilne to have a considerable understanding
of the extensity and integration peculiar to mathematics.  It was cOnfirmed by the results of the
research Of the pupils'impressiOns after the practical teaching ln this sense the writers'pattern (with
five steps)of the procedure of teaching and their emphatic points Of teaching vere appropriate
(3) (BIaCk boxes'vere used for the purpOse of substantiatilig images Of abstract functiOnal notions and
helping pupils to understand the symb01s Of functions and to find out their rules They tOOk a great
interest in tblack bOxes',and acted in learning,just as the instructor had expected. For the purpose of
making the pupils grasp substantiaHy the nOtiOn and work of functiOns,the use Of tblack boxes'and
the introduction of the symbols of functiOns are thought tO have been very effective.
(4) As mentioned above,the、vriters' aims shown under(a),(b)and(C)ヽvere achieved  But it is tO be
admitted that all the writers'ailns were not always achieved iust as they had expected. It is partly due
to the fact that the practical teaching、v s given tO the pupils whO had been learning under the prevlous
course of study  The、vriters must reserve for anOther opportunity a detailed discussion abOut the
device and improvement of the teaching tOOIs and the prOfitable employment of teaching machines

